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(57) ABSTRACT

An embroidery production monitoring system for use in
combination with one or more embroidery machines
includes at least one mimic light component including a
light component, an enclosure flange that 1s sized and
structured for attachment over the machine bulb and lens of
the one or more embroidery machines, and a light sensor that
1s structured and disposed for detecting light emitted by the
machine bulb; a plurality of sensors being structured and
disposed for collecting performance data of the one or more
embroidery machines and transmitting the performance data
to the at least one mimic light component and a control box;
the control box including a visual display mterface, and the
control box being provided for receiving the performance
data and displaying a plurality of performance measure-
ments on the visual display interface; and wherein the mimic
light component 1s automatically actuated by delivery of a
signal from the light sensor to the light component to thereby
illuminate the light component.
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EMBROIDERY PRODUCTION MONITORING
SYSTEM

This application 1s based on and claims priority to pro-

visional patent application No. 62/172,571 filed on Jun. 8,
2015.

BACKGROUND OF THE INVENTION

Field of the Invention

The 1invention relates to programmable embroidery
machines, including singe-head and multi-head equipment,
and, more particularly, to an embroidery production moni-
toring system for collecting and analyzing a variety of data
inputs relating to embroidery machine efliciency.

Discussion of the Related Art

A number of diflerent types of embroidery machines are
widely used and the specific type of embroidery equipment
1s generally selected based on the anticipated scale of
production. Embroidery equipment ranges from single-head
embroidery machines that are suited for commercial use to
multi-head embroidery machines that are suited for use in
large scale industrial settings.

There are many 1nstances during operation of embroidery
machinery—particularly industrial multi-head embroidery
machinery—wherein one or more mdividual components of
the machinery malfunctions. Moreover, personnel issues,
material 1ssues and/or maintenance i1ssues may require
supervision, maintenance or management. One common
instance wherein an individual component of embroidery
equipment would require maintenance occurs when the
embroidery thread breaks on one or more heads. In any
situation wherein the embroidery machinery malfunctions,
the malfunction must first be detected before the necessary
maintenance can be performed to correct the maltfunction.
Therefore, 1t 1s advantageous for the embroidery equipment
to be constantly monitored during operation for detecting
problematic conditions 1n order to ensure optimal production
and process management.

While there are presently available embroidery machinery
monitoring systems, these systems require purchase of a
specific class of embroidery machinery or mounting a moni-
toring device directly into or onto the embroidery machinery
clectronics and architecture. For example, U.S. Pat. No.
4,987,842 to Nakamura et al. discloses a detector for use on
a sewing machine that requires mounting a photoelectric
detector plate onto a coupling fixed to an arm shaft of a
sewing machine.

In light of the problems associated with presently avail-
able embroidery machinery monitoring systems, there exists
a need for a umiversal system for monitoring the production
and performance of embroidery machines having single-
head or multi-head configurations, and which does not
require manipulation of the machinery architecture or elec-
tronic connection to or mvasion of the embroidery machine
for installation.

SUMMARY OF THE INVENTION

The present mvention 1s directed to an embroidery pro-
duction monitoring system that 1s adaptable for use 1n
combination with standard embroidery machinery. In one
embodiment, the monitoring system 1s adapted for use 1n
combination with single-head and multi-head embroidery
machinery. The monitoring system collects and interprets a
constant stream of production data relative to all inputs (e.g.,
production interruptions caused by machine malfunctions,
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2

personnel 1ssues, and material and maintenance 1ssues) to
provide a user with information relating to the performance
ol the interconnected embroidery machinery. In one embodi-
ment, the performance data collected and interpreted by the
monitoring system includes, but 1s not limited to: actions and
interactions of machinery operators, supervisors, and main-
tenance personnel; production benchmarking performance
at any given time or within any given span of time; tem-
perature levels; humidity levels; stitch counts; trim counts;
individual needle selection; thread break detection; and
comparison of actual performance to expected performance.
The monitoring system includes a plurality of sensors for
collecting the performance data. In one embodiment, one or
more of the plurality of sensors are optical sensors. Other
embodiments of sensors include, but are not limited to,
capacitive, inductive, and variable resistance sensors. The
data 1s transmitted (e.g., wired or wireless transmission) to
one or more computers and displayed to a user via one or
more indicator lights, one or more mimic lights, and a
control box in connection with a user interface having a
visual display.

In accordance with one form of this invention, there 1s
provided an embroidery production monitoring system for
use 1n combination with one or more embroidery machines,
and the embroidery production monitoring system including
at least one mimic light component including a light com-
ponent, an enclosure flange that 1s sized and structured for
attachment over the machine bulb and lens of the one or
more embroidery machines, and a light sensor that 1s struc-
tured and disposed for detecting light emitted by the
machine bulb; a plurality of sensors being structured and
disposed for collecting performance data of the one or more
embroidery machines and transmitting the performance data
to the at least one mimic light component and a control box;
the control box including a visual display interface, and the
control box being provided for receiving the performance
data and displaying a plurality of performance measure-
ments on the visual display interface; and wherein the mimic
light component 1s automatically actuated by delivery of a
signal from the light sensor to the light component to thereby
illuminate the light component.

In accordance with another form of this invention, there
1s provided an embroidery production monitoring system for
use 1 combination with one or more embroidery machines,
and the embroidery production monitoring system including
at least one mimic light component including a light com-
ponent and a light sensor being sized and configured for
mounting adjacent to the machine bulb and lens of the one
or more embroidery machines, and the light sensor being
structured and disposed for detecting light emitted by the
machine bulb; a plurality of sensors being structured and
disposed for collecting performance data of the one or more
embroidery machines and transmitting the performance data
to the at least one mimic light component and a control box;
the control box including a visual display interface, and the
control box being provided for receiving the performance
data and displaying a plurality of performance measure-
ments on the visual display interface; and wherein the mimic
light component 1s automatically actuated by delivery of a
signal from the light sensor to the light component to thereby
illuminate the light component.

BRIEF DESCRIPTION OF THE DRAWINGS

For a fuller understanding of the nature of the present
invention, reference should be made to the following
detailed description, taken 1n conjunction with the accom-
panying drawings in which:
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FIG. 1 1s a perspective view of a multi-head embroidery
machine;:

FIG. 2 1s a schematic diagram 1llustrating the concurrent
operations of data output of the production monitoring
device of the present invention;

FIG. 3 1s a front elevational view of a control box having
a user interface according to one embodiment of the pro-
duction monitoring device of the present mnvention;

FIG. 4A 1s a side elevational view of a mimic light
according to one embodiment for use 1 combination with
the production momtoring system of the present invention;

FIG. 4B 1s a side elevational view of a mimic light
according to one embodiment for use 1 combination with
the production momitoring system of the present invention;
and

FIG. 5 1s a perspective view of a light tower.

Like reference numerals refer to like reference parts
throughout the several views of the drawings.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

L1l

Referring to the several views of the drawings, the

embroidering production monitoring system of the present
invention 1s configured for superficial attachment to an

embroidery machine 100 as shown and 1s generally indi-

cated as 10.

Referring 1mitially to FIGS. 1 and 2, the embroidery
production monitoring system 10 1s adapted for use in
combination with one or more embroidery machines 100. In
one embodiment, the monitoring system 10 1s adapted for
use 1n combination with single-head and/or multi-head
embroidery machinery 100. The momtoring system 10
includes a plurality of sensors 12 for collecting performance

data related to the embroidery machinery 100 production. In
one embodiment, the performance data collected and inter-
preted by the monitoring system 10 includes but 1s not
limited to: the actions and interactions of machinery opera-
tors; production benchmarking performance at any given
time or within any given span of time, with each event being
timestamped; temperature levels; humidity levels; stitch
counts; trim counts; individual needle selection; and thread
break detection. The data 1s transmitted from the sensors 12
to one or more computers and displayed to a user via one or
more 1indicator lights, including directly or remotely
mounted mimic lights 16 and light towers 17, and/or moni-
tors, such as a control box 18 having a wvisual display
interface 19. The data may be transmitted wirelessly or via
wired connection. In one embodiment, the monitoring sys-
tem 10 collects data related to user usage (e.g. mechanics;
supervisors ) for tracking human interaction and accountabil-
ity, wherein users are provided with a personal 1dentification
device (e.g., common proximity card, button, key, etc.) or
other 1dentifying logon tool that 1s required for signing into
the monitoring system 10.

The sensors 12 used to collect data related to production
performance 1include one or more sensors, including but not
limited to: optical light sensors, temperature sensors, prox-
imity sensors, and humidity level sensors.

Importantly, the monitoring system 10 does not require
interaction or connection with the machine architecture of
the one or more embroidery machines 100. Specifically,
there are no wired connections or modifications made to the
one or more embroidery machines 100 or its electronic
control system, thereby permitting use of the monitoring
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4

system 10 with a variety of different embroidery machines
and without invading the structure of the different embroi-
dery machines.

Retferring to FIG. 3, the control box 18 1s shown. The
visual display interface 19 on the control box 18 displays
information related to current multi-head and/or single-head
machine performance, statuses, and trend information. More
specifically, different embodiments of the invention may
keep track and display to a user the following characteristics,
among others, 1 both real time and over a selected period
of time: interruptions by Irequency, time per occurrence,
total number, total time, operator, machine, shift, atmo-
spheric conditions, as well as any other possible inputs and
correlations. In one embodiment, the visual display interface
19 1s a touchscreen interface configured for user navigation.
In addition to the control box 18, further embodiments of the
monitoring system 10 may include additional mediums for
displaying and otherwise providing information related to
machine performance, such as, but not limited to: mountable
monitors (e.g., LCD monitors), message alerts sent to por-
table electronic devices (e.g., text messages), and secured
accessibility via internet. A non-limiting list of data col-
lected and subsequently displayed to a user 1s provided
below:

Stitch Counts, Related to Time

Total Stitches

Stitches Per Minute—instantaneous and average

Run Time vs. Stop Time

Trim Counts, Related to Time

Shows time relationship of stitch errors and trims

Color (Needle Position) Selection

Shows color status relationship of thread 1in use to errors

ID Cards

Personnel logged on and ofl times—operator, supervisor,

mechanic, and others

Possible means of inputting order 1D

Touch Screen

Possible means of inputting order 1D

Communication of operator input and operational needs

Supervisor mput

Mechanic 1mnput

Thread Break Detection

Most common detection of machine error

Shows which head/s have broken thread

Referring to FIG. 4A, a miumic light 16 1s sized and
configured for surrounding a machine bulb 102 of a thread
break indicator light (also shown 1n FIG. 1) and the asso-
ciated machine lens 104, where applicable. The mimic light
16 serves to prominently reproduce the luminosity of the
machine bulb 102, which can be diflicult to see from a
distance and multiple angles 1s often recessed within the
frame of the embroidery machine 100. Each mimic light 16
includes an enclosure tlange 20 that is structured for semi-
permanent attachment over the machine bulb 102 and lens
104 and 1s sized to permit passage therethrough of one or
more signal wires 22 1n connection with a circuit board 24
and circuit enclosure 25 secured thereto. A light sensor 26 1s
structured and disposed for detecting light emitted by the
machine bulb 102 and delivering a signal to a secondary
light 28, such as a light emitting diode (LED), to thereby
illuminate the secondary light 28. The enclosure flange 20 1s
made from a material suflicient for blocking ambient light
from passing therethrough to ensure the light sensor 26
detects only light emitted by the machine bulb 102. A
transparent lens 30 surrounds the secondary light 28 for
protecting the secondary light 28. In one embodiment, the
secondary light 28 1s positionable at a location away from
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the light sensor 26 1n the event that such a location would be
more widely visible by an operator or supervisor.

Referring to FIG. 4B, an another embodiment of the
mimic light 16 1s shown wherein light sensor 26 1s removed
from the mimic light component 16 and adhered adjacent to
the machine bulb 102. The light sensor 26 1s now connected
to the mimic light component 16 via wired connection.
Lastly, the mimic light component 16 i1s mounted 1n a
location selected by the user.

Referring to FIG. 3, the light tower 17 1s shown. In a
preferred embodiment, the light tower 17 1s positionable
adjacent to a specific single-head or multi-head embroidery
machine 100 such that the light tower 17 1s readily identi-
fiable with a specific embroidery machine 100. Each light
tower 17 includes a plurality of lights 32, wherein each
individual light may be configured to display in a distinct
color and/or pattern, wherein each distinct color relates to a
specific event and/or status of the embroidery machine (e.g.,
broken thread indicator and all manner of machine stop-
pages and slowdowns). In one embodiment, the light tower
17 1includes a support base 34 and an elongated member 36
having the plurality of lights 32 secured thereto.

The monitoring system 10, as described, provides a
method for continuously tracking performance data 1n order
to provide a complete data set. A standard single-head or
multi-head embroidery machine 100 slows down as the
stitch length increases, while manufacturers specily only the
top speed of their machine rather than a range of speeds
based on stitch length. Therefore, for example, while a
customer might know that the shortest stitch will run at
1,200 RPM, he or she would not know the RPM for a 6 mm,
7.3 mm or 8.2 mm stitch. The monitoring system 10
provides such values for precise measurements, along with
trim times, color change times and other machine-deter-
mined times, thereby permitting the customer to make
decisions (e.g., which machine 1s most eflicient for a par-
ticular pattern) with a full knowledge base. A preferred
embodiment of the monitoring system 10 includes the
information being reported in a umiform manner regardless
of make, model, or age of the embroidery machine.

While the present invention has been shown and
described 1n accordance with several preferred and practical
embodiments, 1t 1s recognized that departures from the
instant disclosure are contemplated within the spirit and
scope of the present mnvention.

What 1s claimed 1s:

1. An embroidery production monitoring system for use 1n
combination with one or more embroidery machines, and
said embroidery production monitoring system comprising:

at least one mimic light component including a light
component, an enclosure flange that 1s s1zed and struc-
tured for attachment over the machine bulb and lens of
the one or more embroidery machines, and a light
sensor that 1s structured and disposed for detecting light
emitted by a machine bulb on the one or more embroi-
dery machines;

a plurality of sensors being structured and disposed for
collecting performance data of the one or more embroi-
dery machines and transmitting the performance data to
said at least one mimic light component and a control
box;

said control box including a visual display interface, and
said control box being provided for receiving the
performance data and displaying a plurality of perfor-
mance measurements on said visual display interface;
and
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6

wherein said at least one mimic light component 1is
automatically actuated by delivery of a signal from said
light sensor to said light component to thereby 1llumi-
nate the light component.

2. The embroidery production monitoring system as
recited 1n claim 1 wherein said plurality of sensors includes
at least one optical light sensor.

3. The embroidery production monitoring system as
recited 1n claim 1 wherein said plurality of sensors includes
at least one temperature sensor.

4. The embroidery production monitoring system as
recited 1n claim 1 wherein said plurality of sensors includes
at least one proximity sensor.

5. The embroidery production monitoring system as
recited 1n claim 1 wherein said plurality of sensors includes
at least one humidity level sensor.

6. The embroidery production monitoring system as
recited i claim 1 wherein said plurality of performance
measurements includes interruptions by frequency, time per
interruption occurrence, total number of interruptions,
machine operator 1dentification, machine identification, shift
identification, and atmospheric conditions.

7. The embroidery production monitoring system as
recited in claim 1 wherein said light component 1s a light
emitting diode.

8. An embroidery production monitoring system for use in
combination with one or more embroidery machines, and
said embroidery production monitoring system comprising:

at least one mimic light component including a light
component and a light sensor being sized and config-
ured for mounting adjacent to the machine bulb and

lens of the one or more embroidery machines, and said

light sensor being structured and disposed for detecting

light emitted by a machine bulb on the one or more
embroidery machines;

a plurality of sensors being structured and disposed for
collecting performance data of the one or more embroi-
dery machines and transmitting the performance data to
said at least one mimic light component and a control
box;

said control box including a visual display interface, and
said control box being provided for receiving the
performance data and displaying a plurality of perfor-
mance measurements on said visual display interface;
and

wherein said at least one mimic light component is
automatically actuated by delivery of a signal from said
light sensor to said light component to thereby 1llumi-
nate the light component.

9. The embroidery production monitoring system as
recited 1n claim 8 wherein said plurality of sensors includes
at least one optical light sensor.

10. The embroidery production monitoring system as
recited 1n claim 8 wherein said plurality of sensors includes
at least one temperature sensor.

11. The embroidery production monitoring system as
recited 1n claim 8 wherein said plurality of sensors includes
at least one proximity sensor.

12. The embroidery production monitoring system as
recited 1n claim 8 wherein said plurality of sensors includes
at least one humidity level sensor.

13. The embroidery production monitoring system as
recited in claim 8 wheremn said plurality of performance
measurements includes interruptions by frequency, time per
interruption occurrence, total number of interruptions,
machine operator 1dentification, machine identification, shift
identification, and atmospheric conditions.
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14. The embroidery production monitoring system as
recited in claim 8 wherein said light component 1s a light
emitting diode.
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